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1 

©JB*»6cnK:|»S-r*Ji©rt9JlcffiHlLTElfll-rsJ: 

C»*«3] jWIBfi^ttfb^O^S^ 2 6«±2 
0 0 0 OUT?* 3, M$$ 2 tffi«©*7k«»}«-* 
WfiOKJitfffio 20 

*LT$H«Jtta*#*cfctf x# 

8, i— f/l«, fifcft*M& -h'J;Hfc xf-uyS 

t><fei>*7-fef-p 6 « * aw* s a« nfc'>4 < 1 1 

T, KYt-&«J*tSW*ciS» fro, S9IS»«OJ«^ 

[f8W<9S&B)fcIMl?ll] 
[0001] 

tZ>&<DT&% 0 40 
[0 00 2] 

[tt*©a«r] sis, ***K*^offli»«»iftttoif 
/i/M8fb» (l i coOi) , &®icmmttn*mm 

[0 0 0 3] «ff«HB©WS!{kfcffoT«l!!OJP**W 
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[0 0 0 4] L-frL&tfe>, sJfJv-WSHfcfll^fcy 
Ar&«flfcfc:J:b^Tffi&WEO^ 

[0005] iot, #yv-*»w&fflt»\fcy*-*A 

[0006] cne.oraB*/s»-r*fcii>K:, iesrd* 

went, * v ■?-nmm*m^fc u f^^ti t j* 
£ # ®n t ^ £ t otso ito mzmmnc it 

JWfflV^ttTfcO, tiffin- KcK^ojSft^afli 
LTfre>J#!IlL-TIEfii, fefli, -fc^U-^fr £>&S«S 
#*fts«Lfc»K:, KffitatMCjllc «k 0ffi««Mt£-r« 

Ti^fc. CCDfcfe, KEEftlll!M»£J:9i8K«l^-r« 
[000 7] 

[00 08] 

[«s%»?*-r§/ci6©#g] ±ieoiw*ais-rsfc 

fete, *HWfc«*#7kWB«r#*?fitt, iE«, -tr^^ 
rtls-f «fc tf ftffifr 6 & 2 «W±fc«JB « 



(3) 
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[0009] ±m<D£o%mmziit%*¥&w<D#7)<.n 

[0 0 10] *f%W<D!ff%L^mmct5^Tte. ±IBS 
^ttfb^cD^Wi, 2 6W±2 0 0 00J-XTT?fe 10 

So 

[0 0 1 1] *^CDW* U*8flKcfcl^T 

So 

[oo 1 2] *^<Dfteoff $ umb«k 

[0013] srcs *wn<D~£t>K{mtt&L^mm.\z 

X, mit£MZ®<Mlc®ML. fro, SMO^fi, 
1 4 0°C\XTX&Z> o 
[0 0 14] 

mmmttPmLTWMimwtzx, 30 

[0 0 15] fliRJf, 7 5*-H7^;l/M^:6:li^ 
li, 0>J^.tf^?L14^«ttSffi^e»=S:S^«^3(ciE«i« 

££-f3ftfii8^ huhbimji 4 Rvm&mm 7 

n^n^«?nfc^7LH<0^««9 a, 9b£, ffiffitc 

m&iim<omm 9 a . 9btf8»$n-r^i>-b^u 
1 0 i:^e>^$ns 0 ifrmmm 1 buIb^s 

#1 FtycWl£ftTl/^ 0 IE1S4S^l Hi, -iffitfitufB 40 
IE® 5 tcg^n, fro«#BfifBftatt 1 fr £3£tH$ 
nt^5„ ^fisiS? 1 2fi, -iftfrmifBiMSStc 

[0016] ^mcommmm-Ammt, @3©»t 

EM&HfcjjVf idle, IEH3 K -feAU-*3 2*5«fc 
0*SMS3 3A^^5«fiiP^®OWffi{c^a-r5g« 

^ffl^w-T5i§i^3 4 0'>^< tt>-m\ m7K<D& 
mz>m (2$/-c{i?-nw±o^a) ©rtauojimuT 50 
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Elfct 5 J: b tc>ft < 1 1 2 -DO/ftc g fctfo T#ft U 
TVS. COJ:54iitt, »a-rs«fc^fe:, fi£14<0 

GtoMttmWtta&t 5 1® £#£y£i£ fr 6 ft «» 
[0017] «#y/w:/*' , -0iffiS*a*Lfc0'&, 

So 

[0 0 18] *f6WKfeV^T«, fi^ttOt/V-fcl^ 

n£g£ L X # U v-fk-T § <fc 3 (c L <D X\ ±ffi© «fc 
9 ft HB%IB?8r S c t T 1 5 i: t £ , 0 3 fc jjs $ 
tvtV*<fc5fc:, »*ttBi#Pfc<fcS7 

oT«ssf<D^raogsa«kt)3iH{cftt}, a^og 

119a, 9b*|^<ilt^Pl^i:ftSfc46, <KSMfk 

[0 0 19] ^t, buIBjEIS 5 x HuIBft®8, tulB-fe^ 
U-i'lO, buIB^«©^#«9 a, 9 bfecfctftfilB 

[00 2 0] 1) IES5 

c <DiE® 5 tir£tiH^^tyiE@a 4 Tb^m^ 3 icmm 

[00 2 1] MIBIEfisgftHi: bTti, S-«rOlWk14j, 

*T3/<;l/hft**l, 'Jf-^A#Wx<y^;Un/^l/hgEfk 
im*P. -mitrzy, reftfk^'J7xyftif©*;i/3 

L>$&x,wm<m mm. i i cooo , 
0.8 coo.* 00 , 'jf^AttvvA">itt 

tf, LiMriiO^ L i Mn Oj) i!5ttE 
[0 0 2 2] HtJIBW«SiJ4:bTa, ^Rtf7-bf-^y7 



[0 0 2 3] m^mitLXit, »RWJfh77 
;Wnifl/> (PTFE) , #U 
(PVdF) , x^by-yatruy-y^i/xyrfA 
(E PBR) , Xi-\sy-7Zi/3.ydL (S BR) ft 

[0 0 2 4] miieiEHStyi, OTMRtfttt&JOE^ 

ieumi 8 0-9 5 mm%. mmm 3-20 

*5„ cn&**tt»Ktt, W*tf, 7;l^x7A, 7, 
[0 0 2 5] fp-e€>> ifig3mmOT©?L^ 10cm' 

ftfci:, +^ftiES»fi^6n*<ft53Bn^*5o 
fiS3mmWTO?LO# : ai>J'&# 5 *JEIEB!«feOt 

CfctfBlifcftSfci&fc, +#ft -»M * ;l/#tfrtf 5> ft 20 
ft < ftSSfttffcS. ?L©iS&fi, 0 . 1 mm- 1 mm 

It, 1 0 cm'fcfct) 1 0-2 OMfDffimfctZZttf 

[0 0 2 6] ffii$Lfcifi&3 mmWT<0?Ltt, *«Stt 

[0 0 2 7] bujS Lfcfig 3 mraWTOJl*' 10cm 2 

££-rS#*ttS«&, mt* 1 5- 1 0 0 n m<DSt>B 30 
tci5Ct^lSll/V J¥£%1 5 /im*$S*c-f 
+#ftIEg®gjW#5ftft<ft5£fttffc£ 0 w 
Stf 1 0 0 /im£jgx.3£:, WftSjKfttffcSSOJPS 

x*;l/4 r -«S=&+»KSi< £ fctfffiUfCftS&ft 
tf&S. Jf^^i^ffSL^IEHtis 3 0-8 0 /imT' 

[0 0 2 8] 2) JMS8 

5o 40 
[0 0 2 9] Huf2fM18{i, fflAlf, 'J^?^*^ 

[0 0 3 0] MCRXKMj: LTI*, 

mitmm. my5%mmmm. *v7x-X'W 

<*ft££5 0 0-3 0 0 0°CT<mWimZ1fe?£tlc&*) 

#6n5snaHtmsfettK«Rtm% 200 o°c&± 50 
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IztZCtiC&Qmzn. (00 2) fficDffifi^dOO 
2 0. 3 4 0 n mUTCfcSlliatefifcfc-f 

feJ:lf*««»tt**«fcifii±r«J:i:*i'T»**. hu§2 
ffilSPBdOO 2«> 0. 3 3 6 nml-XT-efcSCi:#2 

[0 0 3 1] lWKtt«9JfcUTtt, mtf#'Jrh57 
;WDlfU> (PTFE) , #U7 , 5'ft»i— UfV 
(PVdF) , x^l/y-7ueuy-7^v ? xyrfA 
(EPBR) , 7&\sV-~J**JZ-V31* (SBR) « 
*;l/#*->^f-;Hr;l/o-^ (CMC) *2*ffl^SC 

[0 0 3 2] WiEftlRR«Ji3«fetf6uffilia*»]OK^W^ 
«\ 0-9 8S*%, *S*SiJ2~2 0M% 

S*ff»Ufctt«T5~2 0 g/m 2 ©«SHfcf*Cfc 

[0 0 3 3] tuieft«i*tbT«, 1»i£Lfc,fc3ft£?L 

T > 1/7., $ fc(±X y *r>Wt>Bf8.? %Ct1fX*%Z>o 
[0 0 3 4] f-efe, BS3mmJ-XT©7L*M 0 cm 2 

afco i«jja:oij^T#ft-r*i^7c«ft^?iJt«ia 
ft&ssswHifcft^ftsJBfttf**.. as 3 

mmWTO?L<0#ft|iJ-&^*ffSBSEH«t 5 £>'hS < ft 3 

t ft 3 /sat , +#ftiM * M*wm *> nft < ft s» 

n*^5o ?L<OltS{i, 0. 1 mm- 1 mm(7DlBH{C-r 
5<li;*U»?»*Uv>o Sfc TLO^afl^ti^ 10c 
m 2 fcfcD 1 0-2 



[0 0 3 5] SSiSLfcfia3mmJMTO?L«, ttliiStt 
[0 0 3 6] BUjitfcifiS3mmWTO?L* s 1 0 cm 2 

^^-rs#«14aiK^i^ i o~5 o iim<Dmm\c 

t&£ttfM£^\ WZ* 1 0 nm%mzt%£, + 

tiiab, sfS-^jteofiftx^yi/^-ffig^, ft»x 

[0 0 3 7] mihmtLXlt, m&LtzVI-'yLJ* 
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[0038] $tm&mmtVdkL?tt. mm* xxi 

[0 0 3 9] MfE&JIBiift^i: LTW\ m*U£, XXKt 
[0 0 4 0] miZ&mmitVatLTit, 0Ufcf, y*-> 

[0 0 4 1 ] HUlE'Jf-^A^^LTti. 0(1*. tf, Uf- 10 

[0 0 4 2] 3) -fe/Sb-£ l 0 

# y e u y $ fc« p v d f £^&£fljt7 * yi/A 

[0 0 4 3] Mia-t^U- 2 ©Jf£«;, 20 
T5ilWSU\ 0 iim*Mz.Z>Lt, IE 

fm l < ait t Trt»s/ a - h m. t% < asantf* 

<> Sfc, Tffifite l 0 nmlc?Z££tf£K>ltf£L 

[0 0 4 4] BuIS-trAU-^ti, l 2 0°C> l ^fflt?© 
#MKffi35£ 2 0 %WFlcTZ£ ZIjWZ U\> fiftgBgftiR 30 

t O fc -T * C jb'Elt fc ft * an*** 
[0 0 4 5] Sute-t/^U-^ti, £?Llg£3 0-6 0% 

«n*^So -£> £*ut# 6 o 

•fcDfftU^EHtt, 3 5~ 5 0 
[0 0 4 6] ffiK-fe/<U-*ti, ffi«aifl**«6 0 0# 

/ioocm 3 wt?**c taws u\ &fmmm 

Sn*^5o *fc* £»Sifi*©Tifi«tt, l 0 0#/ 
100cm 1 3 C U\, £5u§ili^£ 1 0 

0#/l0 0cm 3 *g|{c-r§i:, +»ft-t/<U-*3Sl 

«D±PIfil«5 00#/l 0 0 cm 3 (Cf 5 CI i:*<<k *)$f 50 
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£L<, THffittl 5 0#/l 0 0 cm 3 fTS 

[0 0 4 7] 4) £*LS©J£tH 9 a , 9b 
C©^?LROSS*Ji9a. 9bti, IMcttffiftcft&g- 

»$U\ ftttWfcfi, gfflB$7LXa£*ff(i, ileal? 

U7^ya^hy;k #>J7*uu-k #y7*y;i/ 
fte^y^x *y«ftt-/k 4?yBise-;uspj©j: 

ids C<D£1LM<Dt&mil9 a, 9btt#SL*<Tfc«fc 
[0 0 4 8] 5) ^tMMPK 

[0049] m&mmmt lxh, v?vi*-&mm 

IBJtttSft&l/^ ^Dt!Uy*-#*-h (PC) ^ 
x^U>*-5p*-b (EC) tMBPC^ECXOiS. 

[0 0 5 0] HufBm2S©^i: LTtt, WAtfMKA 

(DM C) , ^^;bx^;l/*-*^-h (MEC) , i/ 
x^;l/*-^>-h (DEC) » ^ai;*y»if;l/, 
yotr*>K^^;l/, y-7fP7^h> (y-B 
L) , 7-kh-hV>\> (AN) , g^Kx^yU (EA) , 
h;l/xy, **>U>$fettftil^f-;l/ (MA) itb&m 

if ens. cn6o»2©js«tt, #as/fc(4 2ajju: 

SoaWttK^-HiWl 5. 5«TlffecfcjbUt)»S 
U\, 

[00 51] ffiim 2 im<Dlb& 2 5 "CfCfc^T 2 8 
m p&CF-?&%C£t>W£ U\> 

[00 5 2] Huffiii^^^EpcDBljE E C $ fctt P C ©BE 

f*«JitT'l 0~8 0%-p*SCfcjbWSL^. 
cfc 0»S LV>huIEE C Sfctt P COK^fi{i#fBJt*1» 
2 0~7 5%T*fe5 0 

[0 0 5 3] m}IEig^^cD«tyff$Ll«(i, EC 
ty-BL, ECiMEC> ECi:PCi:MEC, EC 
^MEC^DEC, E C i:M E C i: DMC, ECtME 
CtPCtDEC OiB^jSWTv MEC £#*tT5t§ 
MEC©f*iffllt^(i3 0~8 0%i;-rSCi:^fi : $ 
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U\> £Vft£L^MEC(Dfcmitmt, 4 0-7 0% 

[0054] mttfrmmmic-ss nznmnt lx 

tt> 0»*tf (LiClO. ) , A77 
{twmvrtrk (LiPF. ) , tsV7v<tV?51* 
(LiBF, ) , A7'yfl:W;*'J*-*A (L i A s F 
6 ) , hVyfrtutzyxjifryrnvrvi* (L i c 
F 3 S0 3 ), tTXhU7;l/^D^^;l/X;l/^-;U^5 
K'Jf-'JA [L i N (C F 3 SO ; ): ] ftgOU?* 

i±m. mmm aw&nso *T*t l 1 p f« , Li 

b Ft *m^i*>tw*L\i\ 

[0055] mmmmn<Dtii9£07mmicm%®mm 

it, 0. 5-2. O&l'/l &#S$Ur\> 

[0056] Ms&mmMmomit, mm^HLmm (a 

*tf6g/Ah*«*.Sfc» «8¥$«tf£W<:&oT5 
2fck«fB«M0«fc9#*U*BHtt, 4-5. 5g/A 

[0057] *jmfcmzimnwmr.&wm<D 

[0 0 5 8] £1\ iEffii:ftffii:-b/<U-*««}R#«tc 
[0 0 5 9] &fc, Mffiffc^©#?fi**fti£-frfc» 

[0060] mBft : ?m±tf$s&Lxft?mtfmiiQ2-& 
t^mnx-hK), a(*wa^*i:LTtt2oooojjt 
(DX'&Zo it&®z&mtzrc&iammiX'&z>xg 

tffcStf, ^*#2 000 0*ffl*SfciS»k:;tfrrs 
i8»£*H5T LT L S v\ «ffcK»te"f £ fc fcfc a D M 
F, DMAc, DMS042®«tt©?S^8Jg%(Seffl'r 

*©*Saig«*lfcS**ISfciBJ#?©R6itt 
fg^-TSo -7j, 2 0 0 0 (mT0« 
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m&<o&^®mfc®mLx®&ttttzctt>x> 
it^i}W#X'3btiimm*&m-e?icm^zc t# pj 

[00 6 1] $fc, fi^ttft^i»©^*OTIBtt 2 6 
fi££&3o -73, #^S#2 6Ja±©»&, 3fflT?« 

20 mm<o®nx*&vx&®mc®mz-&rz*)EEj]%ijQ7L 

[0062] mtt?m±tfm'&Lxft?mtfmm-£ 
zcttfxzz-gmmtits fkftmazx.x*i/m, 7 

7^ Kg, tul^yms, iXt;H> x— f 
S&&;k$lg, xM);l>g, xf-uyg, 7-fe^U 

•7-o<i*e>ft-a>ftfcfcfc<, $fc2oj.x±«s^5.nT 

30 [00 6 3] ffiffi(6#?a®ffc£»fc LTtt, AttftK 
tt, 1, 3-i/***77y, 4-**7l/-l. 3—7* 

^^^f;l/>'^nfh7v'a**> < Eft* Wch '7 
;k *J7V**V* *J7*/x.*y* 7iz;l/i;7^^ 
7, o-^uxf-u-y, m-^^i/T^u 

40 o-th'D+v'Xfl/^ m-tFP*->Xfl/X p 

^^^'J;l/Sn-7Dtf;k ^^^U;l/^i so- 
7aif;K ^^^'7;I/Sn-7^;k ^^i"J;Vg7i 

;k ffi^ex^K *fbe-/K ^ftex»; 

y7>fbtTxiJr>, ^ ?J]/\£=-)l>tr h N- 
ex;Hfp'JK>, 2 - ex;b-< 5 ^y-;k N-^^ 

50 ;k 2-bTx;l/fcf'7i/*>, 3-U-;HfU^>, 4 -If 
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7i—h, 75u\s<<y. 7*'J;H?, TWMktf- 
;k 7*D;l/Sfcx?-;k 7* D;Hg7xx;k 7* 'J /I/ 
S->*a'\*S/rt/ % a-^Dn7^'J;l/S?^^-;k 7? 
UnxHJ/k a-^DDT^'Jp-h'Jyk 7^U;U 
7 trx u k 7>yfbtr^>jf-*y, & 

-7fX c i s-2-7fX t rans-2-7f 

y> ^y^fv, ^v7fi/^ ^dd/ 

-yv/ux sur— /wo-t'i', ->x-i, 5- 10 
j/j'D^W^ix *?-;H£x/i/<irh>\ 7xx;i/tf 

r;K 7*nk:;l/t?x;I/x— f;k n -7^;Hfx/i,x- 
x;k ^V7f;Hfx;l/X-r;K /2 -^PPXfvUf 
x;l/x— f;k 7ix;Kfr;i/x-f;W p-^^;U7 
x -;l/t*x;l/x-r;K p-^nn7i x;l/ tf x;kx- 
r;k p-7nt7xx;Hfx/l/X-T/K p-xhn 
7xx;l/£x;Ux-x/k p-* h+'>7xx;l/trx;l/ 

x-r;u^ e. mm% 2-5 saos^***?* 

L<fflfSC4:*»T*5o 20 
[0 0 6 4] HftfftfcfiTxf-ky-* 
**y;l/»*?-;k Xf-ky-^fcTx^y-trx xf- 

h - 72 >^-;k t^^^fUy->W->7t-h 
y- 1 . 5 -'N+tf^xytBFoaatofcHttf* c t^r* 

[0 0 6 5] tHI2fk^W?«*±tf3IS£tt, SJS 30 
!*IBI«:)®B|-r5fc*i)fc«^BIIJ&ffia55iHiS^»«*ffl 
^SC£:tfT*#So ilSEffc^yW/k ft 

SiiK* , J7A, ltW7V ; tx7A > t-7f;l/tFn 
^^■>K« iMHfc5> t -7>/l\ W>tKn^V 
**:>F, 7V , tf7,-ry7^DXh'J;k 77ex->^ 
a'vHJ-v^l/sfrx h g ;k H7 y fb*f*^xf-;l/x 
fyH-f7-h, )Sft7/Rx7A, SOZXX, 
mmt*$y, n-7^;kJ¥-7A, t7^UythU 

[0 0 6 6] HufBf^Cfck 1 4 0 1Cl2tT©*i«iSF 40 

m^^y^y. wnx n-^tx n-^7* 

>, n-*i>$y. i/9xi's*t-Ws *?-lV7)]/a— 
/k xf-;l/7;uxr-;k n -7 , nfcf;U7;Uxi— ;k i s 
o-7Ptf;U7;l'Xi-;l/ > 7-trh>\ ^ f^x^l/^ h 
X fh7tK077>, i/***fy, >?if;l/x-f 

;k mi« »»x^-/k mmtmm. ^dd^a, & 

»Mt0»£tf 1 4 0*C*iB;l*fc, 1 0 O^J-XTOSJS 
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na<&*. w*»«to»jSio"FiB»i, outers 

£fctiffl</>£ <TfcJ:^. 

[0 0 6 7] HufB&fclfck 1 0 OICWTKinJftLTfT* 
9 c LV\ CtUi, 9 fruiters,© 

IBS, fUSfccfctf-fe/Sk-*^ £?LKft8»JHfc 

iRJStt, * U x^ u y f /ttij}? y 7n £ U y £#t?£7L 

KJBv\> 
[0 0 6 8] 

LTBUBtKW-r*. 

¥1&KS5 /tmO'J^A3M;l/MWb«B (Li.Co 
C 2 (0. 8^x^ 1) Jft*9 1M%, 7-bf-U>7 
7 7 7 311%, 7777-Tf3li%, 4?'J77<tt: 
x 'J f> 3 fi»%£ N -tf-tVVuV F Vfc:ftqa.T®£ 
fcU C©7.7 , J-^2 5 |im®7^^x 

-^/1/fcfO'J K>*HKfeLfc«, 10 cm 2 ^fcOii 
@0. 5mm©ft*l SflOffl^PfcttT* S^K^U 
7.1-§Ci:^ < k5«^Ji[3g/cm 3 ®IE«%fftHL 

fee 

[0 0 6 9] £fc, K«Htt»4:LT3 0 0 0 , C-e«Wa 
SI bfc V 7 x-7Ctf 7 ^^K^«lt (MKStf 8 ft 
m, ¥^««fi^2 0 /tm, ¥^ffiraH (d 0 0 2) 

0. 3 3 6 0 nm, B E Tffit «fc5Jt*BDtt^ 2 m z / 
g) ©)^*9 7S»%^X^ky7^v f x>xfA2m» 

**JS«i:LTffifflU-CX7y-i:U CMS 
hlC10cm ! SfcOfiSO. 5mm©7s;^ 1 5ffl<DfJ 

1. 3g/cm 3 ©ftSj«ff«Lfc. 

[0 0 7 0] ■fe/<U-*fcLT, »**«2 5ftmT, 1 

2 or, 1 «fis-p©jaiRia*^ 1 8 %t% ^?ljs*m 0 

% <D# y x^ U > - # y 7p tf U >K^?LR7 
[00 7 1] MIBiE®, BulB-b/^-^^cktfHulBaS 

[0072] it^mmttx, mmxstztzwm. 
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1 Om Hc*t LXTVMMW+U- HJ;U£0. 0 
§§ 0*-h*l/-7) KttAU SaWxaty^frSS 

u s«©ee*>*: i o o»E4: Ltz 0 m& 
mmz-srco a&»7»fcgjK#x*ttmu sets 10 

S»*6«»)aJLfc«l!«*, 8 01C"P1 2*BJia»ft* 

[0 0 7 3] LT, A7>y{k'jy$U^7 

A (L i PFe) *Xf-l/^*-#*-h (EC) 
*;Wxf-;l>*-#*- h (MEC) QfidttK (8£# 
Sit* l : 2) {d l U <y l &W8J*LT?&lc 

[0 0 7 4] X^JN^UfcWfifcWCM lAhS 
fcOWE3McWWS5g*a«, 7 5*-h7-r;Wv£: 20 
fJLJSCfcfCfcD, JP$2mrm *@50mm, i§£ 8 6 

[007 5] %<ftflH2 

TTWMVff-U- hU;I/%0. 0 5 gOl^JO 
[007 6] 1113 

{t^T^tbT, ^@Lfc7^'Jn- MJ;H Om 1 30 
{eft UT7 7^7-1' y7f-PXHJ/l/S:0. 0 5 gOfiJ 

[0 0 7 7] 

LT» 3K«Lfetf-;HfDUF>i 0ml 
tcWLT77exi'y7f-a- h«J;l/^0. 0 5g<DfJ 

m-&fmzMfrit.xrco 40 

[0 0 7 8] 1M1L5 

7 > /lfX-l'y7f-P^hU;l/^0. 0 5 g<D£J£T*iD*. 



^2000-268875 
14 

■zmfriLxtio 
[0079] mwm6 

{t-&®l®mkLX, h;Wx>i Om 1 fcJtl/ta&kTU 
-<yg?3. 5 7 g, -YV7r7 1. 2 5g, 7 VMM 
y 7^ n x h U ;b 0 . 0 5 g <D#J£TW L fc?§$£ffl 
^ftcittWi, H 

[00 80] ttffll 1 

*-h7^/l/ArttiR«U N-^^Hfa'J F> 1 0 
Om UzttLXm-^ft^Ml 5 0, 0 00<D#U7>v 

ttfcSa.fc 0 1 0 0^T*8B$iaX£$a&Lfd£f<:, JlSii 

i tmm^mmmmmmmm-Mnm^m^iLX 
it. 

[oo8 1] mm 

nmm 1 1 is]«i<o^ sic * t> ft« Lfc«ffi«f*stt5 5 

*-h7-r;W»rtM»WU h;l/xy 1 0 0m HC^L 
TRT^frP* 1 0 0. 0 0 0 <D$ U 7 * U 
1 g®fJ£T??S»Lfci8fflU g£a$Lfc 0 *JftS:2tt 

0 oxT?8mfflx&tijgtLitmc, m&m 1 tpauc* 
[0082] m^ntz^mm 1 ~6&t>*jt«0>j 1 , 20 

—^MMiC-D^X. jm.Wk 1 0 0 m A f 4 . 2 V £T' 
5l$IS*MLfc&, 4 0mAT2. 7 V$1?jSMrrafc 

mm 4 >? bwm: 2 0 °c xmm. l ^ajcmit-f » ^ 
Kates*** \^^^)is<Dmm^m mmmm) 

[0 0 8 3] f#6ttfc£«0U~6RtfJt«fl!l 
1, 2CD-^flitetCO^T, 3tW*i?itl 0 OmATM. 
2VfT*5l^^«U/-c^ 40mAT*2. 7V*T*» 

B) Rt>*3 0 0lM^B|£:}3tt5Sa*Sft$ (huIBISO 

[00 8 4] 
CSl] 



(9) 



15 



^2 0 0 0-2 6 8 8 7 5 
16 





StttAft: 2 0-C 


mm& : 4 5*C 




(mAh) 


3 0 0 It < 0 ft> 
{%) 


(mAh) 


3 0 Ot^-f 
(%) 


xuuft 1 


403 


9 5 


4 1 0 


8 8 


9m&2 


404 


9 4 


4 1 3 


8 5 


mm 3 


4 0 2 


96 


408 


8 6 


mm 4 


405 


9 3 


4 1 2 


B 4 




3 9 6 


9 1 


405 


B3 


mane 


395 


9 1 


402 


8 2 




40 3 


8 5 


4 1 2 


7 6 




405 


8 2 


4 1 5 


7 2 



ttft>fr%> 0 2 

[0 08 5] C ftK *f U J:b^iJ 1 . 2 ©r^ffe^ 3 

?7jw^ati^nri/^tcoo, +m^!/#wiwji 4 

[00 86] 6 

tcmm, yj?>iftmziitmm<ttfvim%mmM 20 8 

f^-^WHU^cfc^OSji^ii^ji^S^t^Tt 9 a 

3o 1 0 

[0ffi<Dlfi!iS«] 1 1 

[0 1 ] *%mimfrzimnmm-Amm<D-mz* 1 2 

"f »Tffil2o 3 1 

im 2 ] 11 1 to a gp^^-r ffi^ffiiao 3 2 

[0 3 ] *mmcx %immM®--kmm<Dmmmc*> 3 3 



mmmmw 

IMS 

mm 



9b znmvmm 

IES 



[01] 



[02] 



[03] 





94 



1 














^ 



-32 
-33 



(72)fgH=g I 1 II I (72)fg^# fiSSfl ft £ 

»^JII!i;i|*Sri5^EiS;i|iirr72Sit!! ^;iimjl|l^rti#Eiajl|IBl72Stt!! 



(10) 



¥f?M 2000-268875 



(72)fg#g lil ffl % m F*-A(##) 5H028 AA01 AA05 BB03 BB04 BB05 

**&JI|»JI|43m^EiSJI|BT72#it!2 1*5K£ BB10 CC01 CC02 CC21 EE06 

FF02 FF03 FF04 HH01 HH08 

(72)$fflB# ± ft K ^ 5H029 AJ02 A J 03 AJ05 AK02 AK03 

tt$JI|IRJIItfrfi$E4Hjl|l(T72#Jf!! AK05 AL01 AL02 AL04 AL06 

tt^2JII^*HfllTrt AL07 AL12 AM02 AM03 AM05 

(72)31W# # ffl I AM07 BJ04 BJ06 CJ02 CJ03 

tt£)l|»)l|«m#EilJI|IBT72§H!l CJ05 CJ11 CJ23 DJ08 EJ11 

t±M^)\\mmmm\H Em hjoi hji4 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-268875 
(43)Date of publication of application : 29.09.2000 



(51)Int.CI. 



H01M 10/40 
H01M 10/04 



(21) Application number : 11-069219 

(22) Date of filing : 1 5.03.1 999 



(71) Applicant 

(72) Inventor : 



TOSHIBA CORP 

KUBOKI TAKASHI 
SATO ASAKO 
TAKAMI NORIO 
HASEBE HIROYUKI 
YAMADA SHUJI 
OSAKI TAKAHISA 
KANDA MOTOI 



(54) NONAQUEUOS ELECTROLYTE SECONDARY BATTERY, AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary battery 
that has large capacity and good large current characteristic 
and low temperature characteristic, and is adequate for its 
thinning, by extending at least at part of macromolecule having 
adhesive operation for bonding and fixing an electrode group A 

comprising a positive electrode, a separator, and a negative a X 

electrode which are laminated in two layers or more from one 
layer to the inside of its adjacent layer via an interface between 
a plurality of layers, and orienting and existing it. 
SOLUTION: Molecular weight of polymeric compound is 
preferably 26-20,000. A multifunctional group for increasing the 
molecular weight by bonding is selected from an epoxy group, 
an amino group, an amide group, a carborylic acid group, an 
ester group, an ether group, an acid anhydride group, a nitryl 
group, an ethylene group, an acetylene group. A flat-shaped 
electrode group 2 formed by arranging a positive electrode 5, a 
negative electrode 8 t and a separator 10 in a spiral shape is 
inserted into an armor can 1 . Polymeric compound and 
polymeric initiator are dissolved in an organic solvent with 

boiling point less than 140°C and they are injected into the electrode group 2. The molecular weight is 
increased, then a battery is dried, nonaqueous electrolyte is injected to seal it, and thin nonaqueous 
electrolyte secondary battery is provided. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



25.09.2001 
20.06.2003 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/mm 8/8/2006 



JP,2000-268875,A [CLAIMS] Pa S e 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the thin nonaqueous electrolyte rechargeable battery possessing the electrode group which 
consists of a positive electrode, a separator, and a negative electrode, and nonaqueous electrolyte The 
laminating of the electrode group which consists of said positive electrode, a separator, and a negative 
electrode is carried out more than two-layer. By containing the macromolecule which has an adhesion 
operation, are the rechargeable battery with which said electrode group is being joined and fixed, and the 
macromolecule which has the adhesion operation to which it is placed between the interface of said each 
class minds the interface of two or more of said layers. The nonaqueous electrolyte rechargeable battery 
characterized by existing ranging over at least two layers so that orientation may be extended and carried out 
to the interior of the layer which adjoins this from one layer. 

[Claim 2] The manufacture approach of the nonaqueous electrolyte rechargeable battery according to claim 

1 characterized by including the process to which the molecular weight of said polymerization nature 
compound which the polymerization nature compound which has the functional group to which molecules 
can join together and molecular weight can be made to increase was carried out [ compound ] in this way 
with the process which carries out impregnation to said electrode group, and carried out impregnation is 
made to increase. 

[Claim 3] The manufacture approach of a nonaqueous electrolyte rechargeable battery according to claim 2 

that the molecular weight of said polymerization nature compound is 20000 or less [ 26 or more ]. 

[Claim 4] The manufacture approach of the nonaqueous electrolyte rechargeable battery according to claim 

2 which is at least one sort chosen from the group which the functional group to which molecules can join 
together and molecular weight can be made to increase in said polymerization nature compound becomes 
from an epoxy group, the amino group, an amide group, a carboxylic-acid radical, an ester group, a ether 
group, an acid-anhydride radical, a nitrile group, ethylene, and an acetylenic group. 

[Claim 5] The manufacture approach of a nonaqueous electrolyte rechargeable battery according to claim 2 
that the process to which the molecular weight of said polymerization nature compound is made to increase 
includes heating and at least one actuation chosen from application of pressure. 

[Claim 6] The manufacture approach of a nonaqueous electrolyte rechargeable battery according to claim 2 
that this compound is dissolved in a solvent in the process to which impregnation of said polymerization 
nature compound is carried out, and the boiling point of said solvent is 140 degrees C or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a thin nonaqueous electrolyte rechargeable battery and its 

thin manufacture approach especially about a rechargeable battery. 

[0002] 

[Description of the Prior Art] The thin rechargeable lithium-ion battery is commercialized as a nonaqueous 
electrolyte rechargeable battery for pocket devices, such as current and a cellular phone. Porous membrane 
is used for the organic solvent and separator with which this cell dissolved the graphite ingredient and the 
carbonaceous ingredient in lithium cobalt oxide (LiCo02) and a negative electrode, and dissolved lithium 
salt in the electrolytic solution at the positive electrode. 

[0003] Although it is requested that thickness of a cell is made thin with thin-shape-izing of a pocket device, 
utilization of a thin rechargeable lithium-ion battery with a thickness of 3mm or less is difficult. For this 
reason, the lithium secondary battery of the card type using a polymer electrolyte is proposed from before, 
and utilization development is furthered. 

[0004] However, since the lithium secondary battery using a polymer electrolyte is the gel polymer by 
which nonaqueous electrolyte was held at the polymer, it has the trouble that lithium ion conductivity is low, 
greatly [ the impedance of an electrode interface ] compared with the lithium secondary battery using 
nonaqueous electrolyte. Moreover, if thickness is made thin in order to raise lithium ion mobility, in order 
that the amount of active materials of a forward negative electrode may decrease, the trouble that an energy 
density falls is produced. 

[0005] Therefore, the lithium secondary battery using a polymer electrolyte has the trouble that a volume 
energy density, a high current property, and low-temperature specification are inferior compared with the 
thin lithium secondary battery with which impregnation of the nonaqueous electrolyte is carried out in the 
state of [ liquefied ] the solution. 

[0006] In order to solve these problems, the lithium cell with which a porous glue line intervenes between a 
negative electrode and a separator between a positive electrode and a separator was proposed. This lithium 
cell was a thing excellent in a volume energy density, a high current property, and low-temperature 
specification as compared with the lithium secondary battery which used the polymer electrolyte. After 
producing the electrode group which removes a solvent by heating under reduced pressure desiccation, or 
consists of a positive electrode, a negative electrode, and a separator after producing the electrode group 
which polymeric materials are used for said adhesives, winds after applying the solution of a macromolecule 
to an electrode sheet, and consists of a positive electrode, a negative electrode, and a separator and inserting 
in a sheathing material, the polymer solution was poured in, and the technique heating under reduced 
pressure desiccation removed a solvent was taken. For this reason, when heating under reduced pressure 
desiccation removed a solvent, it was made amorphous, and when charge and discharge were repeated as a 
result, the amorphous part of a macromolecule swelled, and lowering and the problem that a cycle life was 
not enough had the stacking tendency of a macromolecule. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the nonaqueous electrolyte 
rechargeable battery which has the cycle engine performance which was excellent in large capacity, a high 
current property, and low temperature-dependenccy-characteristics nature, was suitable for especially thin- 
shape-izing, and was moreover excellent, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the nonaqueous electrolyte 
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rechargeable battery concerning this invention In the thin nonaqueous electrolyte rechargeable battery 
possessing the electrode group which consists of a positive electrode, a separator, and a negative electrode, 
and nonaqueous electrolyte The laminating of the electrode group which consists of said positive electrode, 
a separator, and a negative electrode is carried out more than two-layer. By containing the macromolecule 
which has an adhesion operation, are the rechargeable battery with which said electrode group is being 
joined and fixed, and some macromolecules [ at least ] which have the adhesion operation to which it is 
placed between the interface of said each class mind the interface of two or more of said layers. It is 
characterized by existing ranging over at least two layers so that orientation may be extended and carried out 
to the interior of the layer which adjoins this from one layer. 

[0009] The nonaqueous electrolyte rechargeable battery of this invention which has the above structures can 
be manufactured by the approach including the process to which the molecular weight of said 
polymerization nature compound which the polymerization nature compound which has the functional 
group to which molecules can join together and molecular weight can be made to increase was carried out 
[ compound ] in this way with the process which carries out impregnation to said electrode group, and 
carried out impregnation is made to increase. 

[0010] In the desirable mode of this invention, the molecular weight of the above-mentioned polymerization 
nature compound is 20000 or less [ 26 or more ]. 

[001 1] Furthermore, in the desirable mode of this invention, the functional group to which molecules can 
join together and molecular weight can be made to increase is at least one sort chosen from the group which 
consists of an epoxy group, the amino group, an amide group, a carboxylic-acid radical, an ester group, a 
ether group, an acid-anhydride radical, a nitrile group, ethylene, and an acetylenic group in the above- 
mentioned polymerization nature compound. 

[0012] The process to which the molecular weight of the above-mentioned polymerization nature compound 
is made to increase in other desirable modes of this invention includes heating and at least one actuation 
chosen from application of pressure further again. 

[0013] Moreover, in the process to which impregnation of the above-mentioned polymerization nature 
compound is carried out in other desirable modes of this invention, this compound is further dissolved in a 
solvent, and the boiling point of this solvent is 140 degrees C or less. 
[0014] 

[The mode of implementation of invention] Hereafter, the nonaqueous electrolyte rechargeable battery (for 
example, thin rechargeable lithium-ion battery) concerning this invention is explained to a detail with 
reference to an accompanying drawing. 

[0015] For example, the electrode group 2 is contained in the sheathing material 1 which consists of a 
laminate film. Said electrode group 2 For example, the positive electrode 5 which has the structure where 
the positive-electrode layer 4 was supported by the charge collector 3 which consists of a porous 
conductivity substrate, For example, it consists of a negative electrode 8 which has the structure where the 
negative-electrode layer 7 was supported by the charge collector 6 which consists of a porous conductivity 
substrate, glue lines 9a and 9b of the porosity pasted up on said positive-electrode layer 4 and said negative- 
electrode layer 7, respectively, and a separator 1 0 which the glue lines 9a and 9b of said porosity have 
pasted up on both sides. Nonaqueous electrolyte 1 is contained in said sheathing material 1 . The end was 
connected to said positive electrode 5, and, as for the positive-electrode terminal 1 1, the other end has 
extended from said sheathing material 1 . On the other hand, the end was connected to said negative 
electrode 8, and, as for the negative-electrode terminal 12, the other end has extended from said sheathing 
material 1. 

[0016] As the nonaqueous electrolyte rechargeable battery of this invention is shown in the cross-section 
conceptual diagram of drawing 3 , some macromolecules [ at least ] 34 which have the adhesion operation 
by which it is placed between the interfaces of each class of an electrode group which consist of a positive 
electrode 31, a separator 32, and a negative electrode 33 like a graphic display Ranging over at least two 
layers, it exists so that orientation may be extended and carried out to the interior of the layer (2 or 
multilayer beyond it) which adjoins this from one layer through the interface of two or more layers. Such 
structure can be acquired by carrying out the polymerization of this, after carrying out impregnation of the 
monomer of polymerization nature to an electrode group so that it may mention later. Therefore, the 
manufacture approach of the nonaqueous electrolyte rechargeable battery by this invention consists of an 
approach including the process to which carry out the polymerization nature compound which has the 
functional group to which molecules can join together and molecular weight can be made to increase in this 
way at said electrode group with contact thru/or the process which carries out impregnation, and the 
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molecular weight of contact thru/or said polymerization nature compound which carried out impregnation is 

WW AfteTpouring in the solution of a giant-molecule binder, in the conventional method of drying this, it 
carries out that a giant molecule condenses selectively etc., and an amorphous part becomes is easy to be 
formed into a molecule. Formation of such an amorphous part produces the problem that a cell property 
(especially cycle engine performance) falls. . . • 

0018] Since the polymerization of this is carried out and itwas [ polymer-] made toize it in this invention 
after carrying out impregnation of the monomer thru/or polymerization nature compound of polymerization 
nature to an electrode group beforehand Since the adhesion between each class of an electrode group 
becomes firmer according to the anchor effect by the adhesive macromolecule and it becomes possible to 
remove the glue lines 9a and 9b between layers as shown in drawing 3 while the above problems are 
solvable, It excels in the point that improvement in a cell property including low resistance-ization can be 

[0019] Next, the glue lines 9a and 9b and said nonaqueous electrolyte of said positive electrode 5, said 
negative electrode 8, said separator 10, and said porosity are explained in detail. 

r0020] 1) a positive electrode 5 - this positive electrode 5 has the structure where the positive-electrode 
layer 4 containing an active material was supported by the charge collector 3. Said positive e ectrode 5 
suspends an electric conduction agent and a binder in positive active material at a suitable solvent and is 
produced by applying this suspended solid to a charge collector, drying, and making it the shape of sheet 

m0211 As said positive active material, chalcogen compounds, such as various oxide, for example, a 
manganese dioxide, a lithium content manganic acid ghost, lithium content manganese-aluminum oxide, 
lithium content ferromanganese oxide, a lithium content manganese-aluminum feme acid ghost a lithium 
content nickel oxide, a lithium content cobalt compound, lithium content nickel cobalt oxide a lithium 
content ferric acid ghost, lithium content PANAJIUMU oxide, and 2 titanium sulfides, mo ybdenum 
disulfide etc. can be mentioned. Especially, when lithium content cobalt oxide (for example, LiCo02), 
lithium content nickel cobalt oxide (for example, LiNiO.SCo 0.2O2), and a lithium content manganic acid 
ghost (for example, LiMn2 04, LiMn02) are used, since high tension is obtained, it is desirable. 
[0022] As said electric conduction agent, acetylene black, carbon black, a graphite, etc. can be mentioned, 

moSLA^aid binder, polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVdF), ethylene-propylene- 
butadiene rubber (EPBR), a styrene butadiene rubber (SBR), etc. can be used, for example. 
[0024] the blending ratio of coal of said positive active material, an electric conduction agent and a binder - 
- 80 - 95 % of the weight of positive active material, and an electric conduction agent - it is desirable to 
make it the range of 2 - 7 % of the weight of binders 3 to 20%. As said charge collector, the conductive 
substrate of porous structure which was mentioned above, or a nonporous conductive substrate can be used. 
These conductivity substrate can be formed from aluminum, stainless steel, or nickel. 
[0025] Especially, a hole with a diameter of 3mm or less is 2 10cm. It is desirable to use the CM*icbve 
substrate which has the secondary porous structure which exists at a rate of one or more hits. That is, when 
the diameter of the hole punctured by the conductive substrate becomes larger than 3mm there is a 
possibility that sufficient positive-electrode reinforcement may no longer be obtained. If the /^ un ^ c « ot « 
hole with a diameter of 3mm or less becomes smaller than said range, since it will become difficult to make 
nonaqueous electrolyte an electrode group permeate homogeneity on the other hand, there is a possibility 
that sufficient cycle life may no longer be acquired. As for the diameter of a hole, it is mmtanUeto 
make it the range of 0.1mm - 1mm. Moreover, as for the abundance of a hole, it is more desirable that 10-20 

r00261 P AhTewUh a dimeter of 3mm or less mentioned above may exist, before carrying out coating of the 
electrode active material, and after carrying out coating of the electrode active material, it may be produced. 
[0027] A hole with a diameter of 3mm or less mentioned above is 2 10cm. As for the conductive substrate 
which has the two-dimensional porous structure which exists at a rate of one or more hits, it is desirable to 
grind thickness against the range of 15-100 micrometers. When thickness is set to less than 15 ' ™^<*J* 
There is a possibility that sufficient positive-electrode reinforcement may no longer be obtained. On the other 
hand when thickness exceeds 100 micrometers, the thickness of cell weight and an electrode group 
increases and there is a possibility that it may become difficult to make high enough the weight energy 
densTanrvolume energy density of a thin rechargeable battery. The more desirable range of thickness is 
30-80 micrometers. 
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[0028] 2) The negative-electrode 8 aforementioned negative electrode has the structure where the negative- 
electrode layer 7 was supported by the charge collector 6. 

[0029] Said negative electrode 8 applies the suspended solid which kneaded the lithium ion under existence 
of a solvent and was obtained [ lithium ion ] in occlusion, the carbonaceous object to emit, and the binder to 
a charge collector, and after drying, it can produce it by pressing or 2 - 5 times multistage story pressing 
once by the desired pressure. . 
[0030] It is desirable to use the graphite ingredient which is obtained by making into 2000 degrees C or 
more the graphite ingredient or carbonaceous ingredient obtained as said carbonaceous object by heat- 
treating at 500-3000 degrees C to direction system carbon fibers, such as graphite ingredients, such as a 
graphite corks, a carbon fiber, and spherical carbon, or a carbonaceous ingredient, and thermosetting resin, 
a mesophase microsphere, etc., and has the graphite crystal whose spacing d002 of a field (002) is 0.340nm 
or less. Nonaqueous electrolyte equipped with the negative electrode which contains such a graphite 
ingredient as a carbonaceous object can improve cell capacity and a high current property substantially. As 
for said spacing d002, it is still more desirable that it is 0.336nm or less. 

[0031] As said binder, polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVdF), ethylene-propylene- 
butadiene rubber (EPBR), a styrene butadiene rubber (SBR), a carboxymethyl cellulose (CMC), etc. can be 

used, for example. . . 

[0032] As for the blending ratio of coal of said carbonaceous object and said binder, it is desirable mat it is 
the range of 80 - 98 % of the weight of carbonaceous objects and 2 - 20 % of the weight of binders. Said 
especially carbonaceous object is 5 - 20 g/m2, where a negative electrode is produced. It is desirable to 

make it the range. . 
[0033] As said charge collector, the conductive substrate or the nonporous conductive substrate ot porous 
structure which was mentioned above can be used. These conductivity substrate can be formed from copper, 
stainless steel, or nickel. . 

[0034] Especially, a hole with a diameter of 3mm or less is 2 10cm. It is desirable to use the conductivity 
which has the two-dimensional porous structure which exists at a rate of one or more hits. That is, when the 
diameter of the hole of a conductive substrate becomes larger than 3mm, there is a possibility that sufficient 
negative-electrode reinforcement may no longer be obtained. If the abundance of a hole with a diameter of 
3mm or less becomes smaller than said range, since it will become difficult to make nonaqueous electrolyte 
an electrode group permeate homogeneity on the other hand, there is a possibility that sufficient cycle life 
may no longer be acquired. As for the diameter of a hole, it is more desirable to make it the range of 0.1mm 
- 1mm. Moreover, the abundance of a hole is 2 10cm. It is more desirable to make it the range of 10-20 hits. 
[0035] A hole with a diameter of 3mm or less mentioned above may exist, before carrying out coating of the 
quality of electrode activity, and after carrying out coating of the electrode active material, it may be 

fo03ot A hole with a diameter of 3mm or less mentioned above is 2 10cm. As for the conductive substrate 
which has the two-dimensional porous structure which exists at a rate of one or more hits, it is desirable to 
make thickness into the range of 10-50 micrometers. When thickness is set to less than 10 micrometers, 
there is a possibility that sufficient positive-electrode reinforcement may no longer be obtained. On the other 
hand when thickness exceeds 50 micrometers, the thickness of cell weight and an electrode group increases, 
and there is a possibility that it may become difficult to make high enough the weight energy density and 
volume energy density of a thin rechargeable battery. 

[0037] although occlusion and the carbonaceous object to emit are included for the lithium ion mentioned 
above as said negative electrode - others - a metallic oxide and metallic sulfide - or the thing containing a 
metal nitride and the thing which consists of a lithium metal or a lithium alloy can be used. 
[0038] As said metallic oxide, a stannic-acid ghost, silicon oxide, a lithium titanic-acid ghost, a niobic acid 
ghost, a tungstic-acid ghost, etc. can be mentioned, for example. 

[0039] As said metallic sulfide, a tin sulfide, a titanium sulfide, etc. can be mentioned, for example. 
[0040] As said metal nitride, a lithium iron nitride, a lithium manganese nitride, etc. can be mentioned, for 

[0041] As said lithium alloy, a lithium aluminium alloy, a lithium tin alloy, a lithium lead alloy, a lithium 
silicon alloy, etc. can be mentioned, for example. 

[0042] 3) As the separator 10 aforementioned separator 10, the porosity film containing polyethylene, 
polypropylene or PVdF, a synthetic-resin nature nonwoven fabric, etc. can be used, for example. Since the 
porosity film which consists of polyethylene, polypropylene, or both especially can improve the safety of a 
rechargeable battery, it is desirable. 
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[0043] As for the thickness of said separator, it is desirable to make it 30 micrometers or less. There is a 
possibility that the distance between forward negative electrodes may become large as ** [ thickness 
exceeds 30 micrometers ], and internal resistance may become large. Moreover, as for the lower limit of 
thickness, it is desirable to make it 5 micrometers. When thickness is set to less than 5 micrometers, the 
reinforcement of a separator falls remarkably and there is a possibility of becoming easy to produce an 
internal short circuit. As for the upper limit of thickness, it is more desirable to make it 25 micrometers, and, 
as for a lower limit, it is more desirable to make it 1 0 micrometers. 

[0044] As for said separator, it is desirable to make 120 degrees C and the rate of a heat shrink in 1 hour 
20% or less. When said rate of a heat shrink exceeds 20%, there is a possibility that it may become difficult 
to make bond strength of a forward negative electrode and a separator into sufficient thing. As for said rate 
of a heat shrink, it is more desirable to make it to 1 5% or less. 

[0045] As for said separator, it is desirable to make porosity into 30 - 60% of range. This is based on the 
following reasons. When porosity is made less than 30%, there is a possibility that it may become difficult 
to acquire high electrolytic-solution holdout in a separator. On the other hand, when porosity exceeds 60%, 
there is a possibility that it may become impossible to obtain sufficient separator reinforcement. The more 
desirable range of porosity is 35 - 50%. , 
[0046] For said separator, air permeability is 600 second / 100cm3. It is desirable that it is the following. Air 
transmission is 600 second / 100cm3. When it exceeds, there is a possibility that it may become difficult to 
obtain high lithium ion mobility in a separator. Moreover, the lower limit of air permeability is 100 second / 
100cm3. Carrying out is desirable. It is air permeability 100 second / 100cm3 It is because there is a 
possibility that it may become impossible to obtain sufficient separator reinforcement when it is made the 
following. The upper limit of air permeability is 500 second / 100cm3. Carrying out is more desirable and a 
lower limit is 1 50 second / 1 00cm3 . Carrying out is desirable. 

[0047] 4) the porous glue lines 9a and 9b -- as for the glue lines 9a and 9b of this porosity, it is desirable to 
be formed from the ingredient which can maintain a high adhesive property where it did not dissolve in 
nonaqueous electrolyte and nonaqueous electrolyte is held. Furthermore, when this ingredient has high 
lithium ion conductivity, in addition, it is desirable. As for the glue line of said porosity, specifically, it is 
desirable to be formed from the giant molecule obtained from the raw material which mainly contains 
ethylene like a polyacrylonitrile, polyacrylate, polyacrylic acid, polymethacrylate, polymethacrylic acid, 
polyvinylidene fluoride, a polyvinyl chloride, and polyvinyl acetate, or the giant molecule obtained from the 
raw material which contains an epoxy group like polyethylene oxide. In this invention, since the anchor 
effect with some strong macromolecules 34 is brought about as shown in drawing 3 , the adhesives 9a and 
9b of this porosity do not need to exist. 

[0048] 5) The nonaqueous electrolyte aforementioned nonaqueous electrolyte is the liquid electrolytic 
solution adjusted by dissolving an electrolyte in a non-aqueous solvent. 

[0049] Although a non-aqueous solvent well-known as a solvent of a lithium secondary battery can be used 
as said non-aqueous solvent and especially definition is not carried out, it is more desirable than propylene 
carbonate (PC), ethylene carbonate (EC), and said PC and EC to use the non-aqueous solvent which makes a 
subject a mixed solvent with one or more sorts of non-aqueous solvents (the 2nd solvent is called below) 
whose donor numbers it is hypoviscosity and are 1 8 or less. 

[0050] as said solvent of the 2nd sort - for example, chain-like carbonate - desirable - inside - dimethyl 
carbonate (DMC), methylethyl carbonate (MEC), diethyl carbonate (DEC), ethyl propionate, methyl 
propionate, gamma-butyrolactone (gamma-BL), an acetonitrile (AN), ethyl acetate (EA), toluene, a xylene, 
or methyl acetate (MA) „**-************. These 2nd solvent can be used with the gestalt of 
independent or two or more sorts of mixture. The donor number of ****** is [ said especially solvent of the 
2nd sort ] more desirable at 15.5 or less. 

[0051] In the viscosity of said 2nd solvent, and 25 degrees C, it is desirable that they are 28 or less mps. 
[0052] As for said loadings of EC or PC in said mixed solvent, it is desirable that it is 10 - 80% in a volume 
ratio. Said more desirable loadings of EC or PC are 20 - 75% at the rate of a volume ratio. 
[0053] The more desirable presentations of said mixed solvent are EC, gamma-BL and EC, MEC, EC and 
PC MEC EC and MEC, DEC, EC and MEC, DMC, EC and MEC, and the mixed solvent of PC and DEC, 
and when'it contains MEC, as for the rate of a volume ratio of MEC, considering as 30 - 80% is desirable. 
The more desirable rate of a volume ratio of MEC is 40 - 70% of range. 

[0054] As an electrolyte contained in said nonaqueous electrolyte, the lithium salt (electrolyte) of lithium 
perchlorate (LiC104), a 6 fluoride [ phosphoric-acid ] lithium (LiPF6), hoe lithium fluoride (LiBF4), a 6 
fluoride arsenic lithium (LiAsF6), a trifluoro methansulfonic acid lithium (LiCF3 S03), a bis- 
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trifluoromethylsulfonyl imide lithium [LiN (CF3 S02)2], etc. is mentioned, for example. They are LiPF6 
and LiBF4 especially. Using is desirable. 

[0055] As for the amount of dissolutions to said non-aqueous solvent of said electrolyte, it is desirable to 
carry out in 0.5-2.0 mols/1. 

[0056] the amount of said nonaqueous electrolyte — cell unit capacity — (-- it is desirable to make it per 
[ Ah) / 2-6g ]. This is based on the following reasons. When the amount of nonaqueous electrolyte is made 
into under 2g / Ah, there is a possibility that it may become impossible to fully maintain the ionic 
conductivity of a positive electrode and a negative electrode. On the other hand, when the amount of 
nonaqueous electrolyte exceeds 6 g/Ah, there is a possibility that the amount of electrolytic solutions may 
become abundant and closure by the laminate film may become difficult. The more desirable range of the 
amount of nonaqueous electrolyte is 4 - 5.5 g/Ah. 

[0057] Hereafter, it explains still more concretely about the manufacture approach of the nonaqueous 
electrolyte rechargeable battery concerning this invention. 

[0058] First, a positive electrode, a negative electrode, and a separator produce the electrode group of the 
flat mold arranged spirally. This is inserted in a sheathing can and the polymerization nature compound 
which has the functional group to which molecules can join together and molecular weight can make it 
increase is poured in. In this solution, a polymerization initiator can be added if needed. 
[0059] Next, after making the molecular weight of said compound increase, in the state of ordinary pressure 
thru/or reduced pressure, there is no room temperature, it heats and a cell is dried. A thin nonaqueous 
electrolyte rechargeable battery is manufactured by furthermore pouring in and sealing nonaqueous 
electrolyte. 

[0060] The compound which has the functional group to which said molecules can join together and 
molecular weight can make it increase is the matter with small molecular weight, and 20000 or less matter is 
desirable as concrete molecular weight. This is based on the following reasons. In order to pour in a 
compound, it needs to be liquid, but if molecular weight exceeds 20000, in order for the solubility to a 
solvent to fall and to change into a liquid condition, it is necessary to use polar high solvents, such as DMF, 
DMAc, and DMSO. Therefore, the viscosity of a solution becomes high, in case it is pouring in, it will 
become difficult to make a solution permeate the whole electrode group, in case a solvent is removed as a 
result, while turbulence and an amorphous part increase and the stacking tendency of a macromolecule will 
repeat charge and discharge, a macromolecule will swell, and the cycle engine performance will fall. 
Moreover, it becomes difficult to remove a solvent and the problem of a solvent remaining and reducing the 
cycle engine performance to the interior of a cell occurs. On the other hand, when the molecular weight of a 
compound is 20000 or less, it can use, without being able to dissolve in the low solvent of the boiling point, 
also being able to consider as the shape of a solution, and using a solvent, if the compound itself is a liquid. 
The macromolecule which is not swollen even if a stacking tendency is high and it repeats charge and 
discharge after becoming possible to spread a compound solution all over an electrode group and making 
molecular weight increase, since the viscosity of a solution is low is obtained. Moreover, since the low 
solvent of the boiling point can be used, clearance of a solvent becomes easy and the cycle performance 
degradation by the solvent can be controlled. Moreover, if a compound is a liquid, it will become possible to 
use without using a solvent, and the cycle performance degradation by the solvent can be controlled 
similarly. 

[0061] Moreover, as for the minimum of the molecular weight of a polymerization nature compound, being 
referred to as 26 is still more desirable. This is based on the following reasons. If molecular weight is small, 
it will become possible to use this, without the solubility over a solvent improving and using a solvent, but if 
molecular weight is too small, it will become a gas at a room temperature. If molecular weight becomes 
smaller than 26, it will fall, and the pressure to liquefy will also rise and the solubility to a solvent will 
become unsuitable for practical use. On the other hand, when molecular weight is 26 or more, even if it is 
the matter of a gaseous state at a room temperature, it can use as a liquid condition by making it dissolve in 
a solvent or applying a pressure. 

[0062] With the functional group to which said molecules can join together and molecular weight can make 
it increase, an epoxy group, the amino group, an amide group, a carboxylic-acid radical, an ester group, a 
ether group, an acid-anhydride radical, a nitrile group, ethylene, an acetylenic group, etc. can specifically be 
mentioned. You may have two or more functional groups that even a molecule hits and it should just have 
one. You may combine with the end of a molecule and a part for the center section of a molecule may be 
equipped with the functional group. 

[0063] As a compound of said low molecular weight, specifically 1, 3-dioxolane, the 4-methyl -1, 3- 
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dioxolane, a tetrahydrofiiran, 2-methyl tetrahydrofuran, ethylene oxide, propylene oxide, 
Octamethylcyclotetrasiloxane, a phosphonitryl chloride, diazomethane, Diazo ethane, phenyl diazomethane, 
styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, o-chloro styrene, m-chloro styrene, p-chloro 
styrene, o-methoxy styrene, m-methoxy styrene, p-methoxy styrene, o-hydroxystyrene, m-hydroxystyrene, 
p-hydroxystyrene, a methacrylic acid, a methyl methacrylate, ethyl methacrylate, Methacrylic-acid n-propyl, 
methacrylic-acid n-propyl, methacrylic-acid iso-propyl, N-butyl methacrylate, methacrylic-acid phenyl, 
cyclohexyl methacrylate, A methacrylonitrile, vinyl acetate, a vinyl chloride, vinyl bromide, a vinylidene 
chloride, Cyanidation vinylidene, a methyl vinyl ketone, N-vinyl pyrrolidone, 2-vinyl imidazole, an N- 
methyl-2-vinyl imidazole, N-vinyl imidazole, 2-vinylpyridine, 3-vinylpyridine, 4-vinylpyridine, N- 
vinylcarbazole, Vinyl isocyanate, an acrolein, an acrylic acid, a methyl acrylate, An ethyl acrylate, acrylic- 
acid phenyl, acrylic-acid cyclohexyl, alpha-chloro methyl acrylate, acrylonitrile, alpha-chloro acrylonitrile, 
Acrylamide, vinylene carbonate, vinylidene fluoride, a maleic anhydride, A sulfur dioxide, ethylene, a 
propylene, 1-BUDEN, cis-2-BUDEN, trans-2-BUDEN, iso BUDEN, a butadiene, an isobutylene, A 
chloroprene, an isoprene, a divinylbenzene, cis- - 1, 5-cyclo-octadiene, A methyl vinyl ketone, a phenyl 
vinyl ketone, the methyl vinyl ether, Ethyl vinyl ether, propyl vinyl ether, n-butyl vinyl ether, Isobutyl vinyl 
ether, beta-chloro ethyl vinyl ether, phenyl vinyl ether, Independent or 2-5 kinds of mixture can be 
preferably used from p-methylphenyl vinyl ether, p-chlorophenyl vinyl ether, p-BUROMO phenyl vinyl 
ether, p-nitrophenyl vinyl ether, p-methoxypheny vinyl ether, etc. 

[0064] With said mixture, mixture, such as a styrene-methyl methacrylate, a styrene-divinylbenzene, a 
styrene-butadiene, a styrene-maleic anhydride, propylene-2 oxidization sulfur, vinyl chloride-vinyl acetate, 
an acrylonitrile-butadiene, hexamethylene diisocyanate-butanediol, octamethylene diisocyanate- 
nonamethylene diamine, the hexamethylene JIMERU captan -1, and 5-hexadiene, can specifically be 
mentioned. 

[0065] In case the molecular weight of said compound is raised, in order to shorten reaction time, a 
polymerization initiator or a polymerization catalyst can be used. Specifically, a benzoyl peroxide, 
************** ? ter f butylhydroperoxide, peroxidation JI t-butyl, cumene 

hydroperoxide, azobisisobutyronitril, azobis cyclohexane carbonitrile, boron-trifluoride diethyl ethyl 
etherate, an aluminum chloride, a stannic chloride, a titanium tetrachloride, n-butyl lithium, naphthalene 
sodium, etc. can be used. 

[0066] It is desirable to use the organic solvent of 140 degrees C or less of boiling points for said solvent. As 
this organic solvent, benzene, toluene, n-hexane, n-heptane, n-octane, a cyclohexane, methyl alcohol, ethyl 
alcohol, n-propyl alcohol, iso-propyl alcohol, an acetone, a methyl ethyl ketone, a tetrahydrofuran, dioxane, 
diethylether, an acetic acid, ethyl acetate, a carbon tetrachloride, chloroform, a methylene chloride, a carbon 
disulfide, etc. can be raised, for example. When the boiling point of an organic solvent exceeds 140 degrees 
C, there is a possibility that it may become difficult to perform evaporation desiccation of a solvent 
promptly at the temperature of 100 degrees C or less. Moreover, as for the minimum of the boiling point of 
an organic solvent, it is desirable to make it 0 degree C. When the boiling point of an organic solvent is 
made into less than 0 degree C, it is because it becomes a gas at a room temperature and handling becomes 
difficult. Moreover, when said compound is a liquid, it is not necessary to use said solvent. 
[0067] As for said desiccation, it is desirable to carry out by heating at 100 degrees C or less. This is based 
on the following reasons. If said cell is heated, since evaporation desiccation of a solvent will be promoted, 
it is desirable. However, when whenever [ stoving temperature ] exceeds 100 degrees C, there is a 
possibility that said separator may carry out a heat shrink substantially. If a heat shrink becomes large, since 
a separator will curve, it becomes difficult to paste up firmly a positive electrode, a negative electrode and a 
separator, and a porosity glue line. Moreover, when using the separator which consists of a porosity film 
containing polyethylene or polypropylene, it is easy to produce the heat shrink mentioned above notably. 
[0068] 

[Example] The drawing which mentioned the example of this invention above is consulted hereafter, and it 
explains to a detail. 

The lithium cobalt oxide of 5 micrometers of example 1 mean diameters (LixCoC2 91 % of the weight 
(0.8<=x<=l) of powder) Add 3 % of the weight of acetylene black, 3 % of the weight of graphite, and 3 % 
of the weight of polyvinylidene fluorides to N-methyl pyrrolidone, mix, and it considers as a slurry. 10cm2 
after carrying out hot air drying and removing N-methyl pyrrolidone after applying this slurry to both sides 
of the charge collector which consists of 25-micrometer aluminium foil It is electrode consistency 3 g/cm3 
by opening at a rate of 1 5 pieces and pressing a hole with a hit diameter of 0.5mm further. The positive 
electrode was produced. 
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[0069] Moreover, 97 % of the weight of powder of a mesophase pitch based carbon fiber (a specific surface 
area according [ accord / the diameter of fiber / in 20 micrometers and an average spacing (d002) / 8 
micrometers / mean fiber length ] to 0.3360nm and a BET adsorption method is 2m2 / g) heat-treated at 
3000 degrees C as a carbonaceous ingredient was mixed with 2 % of the weight of styrene butadiene rubber, 
and 1 % of the weight of carboxymethyl celluloses, and it considered as the slurry as a solvent using water, 
and dried after applying this to both sides of the charge collector which consists of copper foil. It is 2 10cm 
to this sheet. Electrode consistencies are 1 .3 g/cm3 by opening at a rate of 1 5 pieces and pressing a hole with 
a hit diameter of 0.5mm further. The negative electrode was created. 

[0070] As a separator, 1 20 degrees C and the rate of a heat shrink in 1 hour prepared [ thickness ] the 
porosity film made from polyethylene-polypropylene whose porosity is 40% at 18% by 25 micrometers. 
[0071] After carrying out the laminating of said positive electrode, said separator, and said negative- 
electrode sheet in this sequence, respectively, it wound around the curled form, the cylindrical shape-like 
electrode group was created, and the flat mold electrode group was obtained by pressing further. 
[0072] The solution which added azobisisobutyronitril at a rate of 0.05g to 10ml of distilled methacrylic 
acids as a compound solution was prepared. This solution must avoid prolonged storage and must use it as 
quickly as possible. Said electrode group was contained in the saccate laminate film, lg of said compound 
solutions was added, the cell was inserted by the stainless steel plate manufacturing of two sheets, and the 
cell configuration was prepared to tabular. This was enclosed with the sealing application-of-pressure 
container (autoclave), nitrogen gas was introduced from the nitrogen gas bomb, and the pressure of a 
container was made into 1 00 atmospheric pressures. The sealing application-of-pressure container was 
heated at 80 degrees C for 10 hours, and the molecular weight of a compound was made to increase. 
Nitrogen gas was emitted after reaction termination, the container was farther made reduced pressure, and 
the unreacted methacrylic acid was removed. The vacuum drying of the cell picked out from the well-closed 
container was carried out at 80 degrees C for 12 hours. 

[0073] As nonaqueous electrolyte, one mol per 1. of 6 fluoride [ phosphoric-acid ] lithiums (LiPF6) was 
dissolved in the mixed solvent (rate 1 :2 of a mixed volume ratio) of ethylene carbonate (EC) and 
methylethyl carbonate (MEC), and nonaqueous electrolyte was adjusted. 

[0074] The thin nonaqueous electrolyte rechargeable battery with the thickness of 2mm, a width of face [ of 
50mm ], and a height of 86mm was assembled by pouring the 5g of the aforementioned nonaqueous 
electrolyte per cell capacity 1 Ah in the cell which carried out vacuum stoving, and stopping a laminate film. 
[0075] Except having used the solution which added azobisisobutyronitril at a rate of 0.05g to 10ml of 
distilled vinyl acetate as an example 2 compound solution, it is the same technique as the example 1 
mentioned above, and the thin nonaqueous electrolyte rechargeable battery of the same configuration as an 
example 1 was assembled. 

[0076] Except having used the solution which added azobisisobutyronitril at a rate of 0.05g to distilled 
acrylonitrile 10ml as an example 3 compound solution, it is the same technique as the example 1 mentioned 
above, and the thin nonaqueous electrolyte rechargeable battery of the same configuration as an example 1 
was assembled. 

[0077] Except having used the solution which added azobisisobutyronitril at a rate of 0.05g to distilled 
vinyl-pyrrolidone 10ml as an example 4 compound solution, it is the same technique as the example 1 
mentioned above, and the thin nonaqueous electrolyte rechargeable battery of the same configuration as an 
example 1 was assembled. 

[0078] Except having used the solution which added azobisisobutyronitril at a rate of 0.05g to distilled 
styrene 1 0ml as an example 5 compound solution, it is the same technique as the example 1 mentioned 
above, and the thin nonaqueous electrolyte rechargeable battery of the same configuration as an example 1 
was assembled. 

[0079] Except having used the solution which dissolved to toluene 10ml as an example 6 compound solution 
at a rate (3.57g of maleic anhydrides, iso BUDEN 1.25g, and azobisisobutyronitril 0.05g), it is the same 
technique as the example 1 mentioned above, and the thin nonaqueous electrolyte rechargeable battery of 
the same configuration as an example 1 was assembled. 

[0080] The electrode group produced by the same technique as example of comparison 1 example 1 was 
contained in the saccate laminate film, and lg of solutions which dissolved to N-methyl pyrrolidone 100ml 
at a rate of lg of polyvinylidene fluorides of number average molecular weight 150,000 was poured in. The 
cell was inserted by the SUTERENSU plate manufacturing of two sheets, and the cell configuration was 
prepared to tabular. After carrying out a vacuum drying at 100 degrees C for 8 hours, the thin nonaqueous 
electrolyte rechargeable battery of the same configuration as an example 1 was assembled by pouring in and 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8/2006 



Page 9 of 9 



obturating the electrolytic solution like an example 1 . 

[0081] The electrode group produced by the same technique as example of comparison 2 example 1 was 
contained in the saccate laminate film, and Ig of solutions which dissolved to toluene 100ml at a rate of Ig 
of polymethylacrylates of number average molecular weight 100,000 was poured in. The cell was inserted 
by the SUTERENSU plate manufacturing of two sheets, and the cell configuration was prepared to tabular. 
After carrying out a vacuum drying at 1 00 degrees C for 8 hours, the thin nonaqueous electrolyte 
rechargeable battery of the same configuration as an example 1 was assembled by pouring in and obturating 
the electrolytic solution like an example 1 . 

[0082] About the rechargeable battery of the acquired examples 1-6 and the examples 1 and 2 of a 
comparison, after charging to 4.2 V by 100mA of charging currents for 5 hours, the charge-and-discharge 
cycle trial which discharges to 2.7V by 40mA was carried out at 20 degrees C. The discharge capacity 
(initial capacity) of 1 cycle eye in a charge-and-discharge cycle trial and the capacity maintenance factor at 
the time of 300 cycles (as opposed to said initial capacity) are described at the following table 1 . 
[0083] Moreover, about the rechargeable battery of the acquired examples 1-6 and the examples 1 and 2 of a 
comparison, after charging to 4.2V by 100mA of charging currents for 5 hours, the charge-and-discharge 
cycle trial which discharges to 2.7V by 40mA was carried out at 45 degrees C. The discharge capacity 
(initial capacity) of 1 cycle eye in a charge-and-discharge cycle trial and the capacity maintenance factor at 
the time of 300 cycles (as opposed to said initial capacity) are written together to the following table 1. 
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It turns out that the rechargeable battery of examples 1-6 is excellent in an ordinary temperature cycle life 
and 45-degree-C cycle life so that clearly from a table 1. 

[0085] On the other hand, although the rechargeable battery of the examples 1 and 2 of a comparison is 
excellent, it understands that a cycle life is low compared with the rechargeable battery of examples 1 -6 for 
initial capacity. 
[0086] 

[Effect of the Invention] As mentioned above, according to this invention, the nonaqueous electrolyte 
rechargeable battery in which thin-shape-izing which has an outstanding capacity and the cycle engine 
performance is possible, and its manufacture approach can be offered. 
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